Two mRNAs are transcribed from the human gene for choline acetyltransferase.
The product of the choline acetyltransferase (ChAT) gene is the enzyme that synthesizes the neurotransmitter acetylcholine. A 14.4-kb portion of the human ChAT gene contains 7 exons, which are estimated to comprise approximately one-third of the human protein coding sequence by comparison with porcine ChAT mRNA. Two of the exons were used to identify polyadenylated human ChAT gene transcripts on Northern blots. An exon with 84% identity to the region of porcine ChAT mRNA that codes for the amino terminus of the corresponding protein detected 6,000- and 2,300-nucleotide mRNAs in RNA isolated from human CHP134 neuroblastoma cells. Only the 2,300-nucleotide mRNA was detected by a second probe containing an exon with 96% identity to porcine ChAT mRNA in the domain that encodes amino acids 204-263 of the predicted porcine ChAT protein. Further evidence that two species of human mRNA are produced from the human ChAT gene was obtained from nuclease protection assays using an antisense RNA probe prepared from a human ChAT cDNA clone. Total RNA isolated from either CHP134 cells or adult human nucleus basalis protected 525- and 400-nucleotide fragments of this probe, confirming the presence of two species of RNA that differ by the inclusion of an internal exon. cDNA clones of each of these transcripts have been isolated. Their sequences suggest that the 2,300-nucleotide mRNA encodes enzymatically active human ChAT, while translation of the 6,000-nucleotide mRNA would be terminated prematurely by a shift in the reading frame. These results indicate that a complex pattern of transcription produces two mRNAs with different coding potentials from the human ChAT gene.